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ABSTRACT
Increasing search and rescue (SAR) incidents in the Adirondack Park, without a commensurate increase 
in staffing and response resources, have led to concerns voiced by emergency response professionals 
and citizens. The purpose of this study was to determine where SAR incidents occur most frequently and 
to provide descriptive information of them. This study used the New York State Freedom of Information 
Law to obtain data regarding SAR incidents within the Park from 2015 to 2016. Spatial analysis revealed 
regions with the highest rates of incidents. These included the High Peaks south of Lake Placid, the Lake 
George region, and the corridor between Indian Lake and Long Lake. Of 528 SAR incidents examined, 
350 were categorized as searches (55%), 268 were rescues (42%), and 18 were recoveries (3%). The 
majority of SAR victims were male (368 incidents; 58%) and the most common age of victims was 
45-65 years old (197; 31%). Hiking was the most common activity leading to SAR (498; 78%), becoming 
lost was the most common cause for SAR (270; 42%), and slips/falls was the most common cause of 
injury (116; 43%). A brief discussion towards the end of the article considers how communication of our 
results may help inform park policy and administration.   
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INTRODUCTION
As visitors travel to the Adirondack Park (ADK) and participate in recreation activities, incidents requiring emergency 
response will occur. Search and rescue (SAR) operations occur when an individual, or party, becomes distressed 
and requires assistance to prevent bodily harm or death (Sadeghi, Konwinski, and Cydulka 2015). If an individual, 
party, or bystander becomes distressed, they often contact the New York State (NYS) Department of Environmental 
Conservation (DEC) dispatcher either directly or through 911. The DEC then dispatches appropriate units to conduct 
a SAR. In the ADK, Forest Rangers, who receive specialized training in SAR operations and skills, technical rescue, 
and first aid, are primary responders to SAR incidents (NYS DEC n.d.). If the scope of an incident grows beyond the 
capability of Forest Rangers, then State Police, Environmental Conservation Officers, local fire departments, rescue 
squads, and volunteers are utilized. 
Increasing SAR incidents, without a commensurate increase in staffing and response resources, have led to concerns 
voiced by Forest Rangers, the Police Benevolent Association of NYS, and citizens (Gazette Editorial Board 2017, Mann 
2017). Statewide, in 2007, there were a total of 134 uniformed rangers, 223 SAR incidents, and 4,461,000 acres of 
that land that was regularly patrolled (NYS DEC 2007). Ten years later, in 2017, there were 135 uniformed rangers, 
346 SAR incidents, and 4,944,361 acres of land patrolled (NYS DEC 2017). From 2007 to 2017, there was a 54% 
increase in incidents per ranger. Additionally, there was an increase from 33,291 patrolled acres per ranger to 36,624 
acres per ranger. The increase in SAR incidents and larger ratio of incidents to personnel may add strain to already 
fatigued personnel, intensify potential for personnel injury, and result in a greater chance of victim morbidity. 
To more carefully consider and communicate the issues described above, this study examines where SAR incidents 
occur most frequently in the ADK and provides descriptive information of them. A brief discussion section at the  
end of this paper considers how communication of study results may help inform park policy and administration. 
METHODS
NYS DEC Forest Ranger reports of ADK SAR missions conducted from January 1, 2015 through December 31, 2016 
were acquired and analyzed. These public records were obtained through a NYS Freedom of Information  
Law request and were received electronically. Information from reports was compiled into a working Microsoft 
Excel database and included age, sex, activity at time of SAR, cause for request, injuries or illness sustained, 
methods of rescue, victim outcome, and location of SAR. 
Age groupings were chosen based on prior similar studies. Activities were recorded as the primary activity 
an individual or party was participating in at the time of the SAR request. Day hiking and backpacking were 
categorized together as the two activities were not differentiated in reports. Some incidents involved individuals 
that accidently or intentionally left a known location. In these cases, the activity was recorded as ‘despondent.’ 
Causes for requesting a SAR were organized into the following categories: being lost, being stranded, injury, 
illness, missing, overdue, and fugitive. Third parties requesting a SAR for overdue parties were recorded as 
‘overdue.’ One incident involving fugitives within the ADK was recorded as ‘fugitive.’
Specific reasons for requiring medical care were organized in the following categories: slips/falls, exceeding 
ability, previous medical diagnosis, vehicle collision, cold exposure, suicide, drowning, and other. ‘Exceeding 
ability,’ ‘previous medical diagnosis,’ and ‘other’ were determined, and recorded as such, by Forest Rangers. 
Methods of rescue were recorded as written on ranger reports. Rescue methods included walkout, vehicle 
evacuation, carry out, aircraft evacuation, technical rescue, swiftwater rescue, investigation, and ‘negative 
search’ when a lost party was not located. 
50  THE  A DI RON DACK JOURNA L  OF  ENVIRONMENTAL  STUDIES VOLUME 23  51
A RT I C L E  3 :  A NA LY S I S  O F  S E A RC H  A N D  R E S C U E  I N C I D E N T S 
I N  T H E  A D I RO N DAC K  S TAT E  PA R K  F RO M  2 0 1 5 - 2 0 1 6
Locations of incidents were also recorded. Geospatial coordinates of a victim, or party, were recorded from 
their last known location. Last known locations were either reported from the party or acquired from cellphone 
triangulation. These data were analyzed and displayed using the Kernel Density function in ArcGIS Pro 2018. 
RESULTS
From January 1, 2015 to December 31, 2016, NYS DEC Forest Rangers conducted a total of 528 SAR 
operations within the ADK Park boundary involving 638 victims. There were 350 searches (55%), 268  
rescues (42%), 18 recoveries (3%), and one prison escape involving two fugitives (1%).
Table 1 illustrates the sex, age, and activities of SAR victims during this timeframe. The most common 
activity leading to a SAR was hiking (498 incidents; 78%). Males were victims in the majority of SAR 
operations (368; 58%). The most common age group of victims was 45-65 year olds 197; 31%).
  DEMOGRAPHICS n  %
Sex
 Female  270  42
 Male  368 58
Age, years
 <18  60  9
 18-25  157  25
 26-44  178  28
 45-65  197  31
 >65  46  7
Activity
 Hiking  498  78
 Snowmobile  24  4
 Camping  23  4
 Hunting  18  3
 Climbing  18  3
 Despondent  15  2
 Boating  12  2
 Swimming  5  1
 ATV  5  1
 Biking  4  1
 Fishing  4  1
 Criminal  4  1
 Aircraft  4 1
Table 1: Sex, age, and activities of  SAR victims.
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Table 2 illustrates causes for requesting a SAR. The most common cause for requesting a SAR was being lost 
(270; 42%). This was followed by being injured (155; 24%). 
Medical care was required for 268 SAR operations (42%). The most common injury requiring medical 
assistance was a slip/fall (116; 43%). Individuals becoming ill due to exceeding their ability accounted for  
52 cases (19%) and illness due to previous medical diagnosis accounted for 25 cases (9%) (Table 3). 
The age group most commonly injured as a result of a slip or fall was 45-65 year olds (40; 34%) followed 
by 26-44 year olds (32; 28%). The most common age group being ill due to exceeding their ability was also 
45-65 year olds (19; 37%) followed by 26-44 year olds (15; 29%). 
  CAUSE  n  %
Lost   270  42
Injury   155  24
Overdue  72  11
Illness  64  10
Stranded  48  8
Missing  26  4
Fugitive  3  1
Table 2: Reported cause for requesting a SAR operation.
  REASON  n  %
Slip/Fall  116  43
Exceeding Ability  52  19
Previous Diagnosis  25  9
Vehicle Collision  19  7
Cold Exposure  13  5
Suicide  8  3
Drowning  6  2
Other   28  10
Table 3: Reasons for requiring medical care.
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Hiking was the most common activity resulting in injury or illness requiring medical assistance (179; 28%) 
followed by camping (15; 3%), climbing (11; 2%), and snowmobiling (10; 2%). Over the two-year period there 
were 26 reported fatalities: 6 drownings, 5 suicides, 4 due to a single private plane accident, 3 slips/falls, 
2 due to cold exposure, 2 due to a previous medical diagnosis, 1 due to exceeding ability, 1 snowmobiling 
accident, and 2 ‘other’ cases as reported by Forest Rangers. 
The most common method of rescue was walking an individual or party out (356; 56%) followed by vehicle 
evacuation (137; 21%) (Table 4). Only one SAR operation did not result in finding the victim during the 
primary search effort. This case was moved to a ‘Limited Continuous’ status for future investigation.
Spatial analysis revealed regions with the most SAR activity over the two-year period (Figure 1). Regions  
with greater than one rescue per square mile included the High Peaks region south of Lake Placid, the  
Lake George region, and the corridor between Indian Lake and Long Lake. Other regions with high SAR 
activity included the Saranac Lake chain region, the area surrounding Old Forge, and the area north of  
Jay Mountain Wilderness.
  METHOD  n  %
Walk Out  356  56
Vehicle Evacuation  137  21
Carry Out  61  10
Aircraft Evacuation  39  6
Technical Rescue 30  5
Investigation  13  2
Swiftwater  1  1
Negative Search  1  1
Table 4: Methods of  rescue utilized by responding personnel.
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DISCUSSION
Our study expands upon, updates, and corroborates a 2015 study of SAR reports from the ADK. The 2015 
study analyzed SAR reports from DEC Region 5 from 2008 to 2009 (Sadeghi, Konwinski, and Cydulka 2015). 
By including Region 5 and 6 of the ADK, our study expands upon the initial report. Furthermore, it updates 
information regarding SAR victim demographics, activities, rescue methods, and outcomes. Most of all, 
this study reinforces the ongoing need to address SAR incidents in the ADK. However, the ongoing need to 
address SAR incidents is not limited to the ADK. 
As participation in outdoor recreation has increased, so has the documentation and study of SAR incidents 
in park and wilderness settings. A 2004 study noted a dearth of publications on the subject in medical 
literature at the time. It went on to depict the epidemiology of SAR incidents in New Hampshire based on 
reports from the state’s Fish and Game Department (Ela 2004). Since the publication of this article, a 
spate of others on the topic has been published. For example, a recent report explored the epidemiology 
of injury in Baxter State Park, Maine and noted the need to train rescuers in treating fatigue and lower 
extremity injuries (Welter, Sholl, and Strout 2015). Heggie and Heggie (2008, 2009) analyzed SAR trends 
Figure 1: Density of   
SAR operations in the  
ADK Park (ESRI 2019).
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across a number of national park units in the United States and concluded that developing education and 
prevention programs hold the most potential to reduce administrative and financial burdens of SAR. A study 
of Shenendoah National Park was generally in keeping with these studies, but it also noted the importance of 
highlighting locale specific injury and illness to improve emergency medical training and protocols (Forrester 
and Holstege 2009). A study of SAR incidents across three Canadian national parks described the need for 
further refinement of data collection methods (Wild 2008), and analysis of SAR operations in New Zealand 
revealed demand for field equipment and first aid training in remote, resource-limited regions (Visser and 
Campbell 2014). While the numerous studies above outline a need for education and training to prevent and 
address SAR incidents, few programs have been developed to proactively address them.
One program that proactively addresses SAR incidents is the Preventative Search and Rescue (PSAR) 
program at Grand Canyon National Park (Malcom and Heinrich 2017). Established in 1997 by the National 
Park Service, the program now employs seasonal rangers and trains volunteers to help prevent SAR incidents 
by providing information and education to park visitors. For example, PSAR rangers and volunteers discuss 
safe hiking practices and personal preparedness with visitors along canyon trails. PSAR rangers are also 
certified EMTs or paramedics and receive training in a number of emergency response skills (e.g., technical 
rescue). Given their extensive training, PSAR rangers are able to respond to SAR incidents when they may not 
be prevented through information and education. PSAR at Grand Canyon National Park has been successful 
and research suggests that it has contributed to a decrease in SAR incidents (Malcom and Heinrich 2017, 
Yee and Iserson 2008). Furthermore, it has led to similar programs being developed at both Yosemite 
National Park and Delaware Water Gap National Recreation Area (Malcom and Heinrich 2017). With SAR 
incidents in park and wilderness settings occurring across the globe, it appears there is much to be gained 
and little to be lost through the implementation of formal PSAR programs.
LIMITATIONS
This study was limited in a number of ways. First, each Forest Ranger may interpret and record incidents 
differently, such as the cause for requesting a SAR. Rangers may also complete reports several hours after 
an incident, when recall may be hindered from physical and psychological stress.. Second, an incident is only 
recorded under one category. For instance, if a search turns into a rescue, it might be recorded as a ‘Search.’ 
This could alter the reported composition of incidents and perceived resources that are required in the future. 
Third, a victim may not accurately, or correctly, describe their incident due to physical and psychological 
factors. Finally, as with any study of this nature, there are likely a number of self-rescues occurring within 
the study area that are underreported and are therefore not being included in the data and results. This can 
include parties that are assisted via cellphone contact with a ranger, as a SAR report is not generated in  
this scenario. 
CONCLUSION
In an attempt to mitigate future SAR incidents in the ADK or other parks and protected areas, focus may  
be placed on educating outdoor users in regards to land navigation, preparedness, and physical limitations. 
Additionally, special attention could be given to regions of high SAR activity (e.g., the High Peaks region south 
of Lake Placid). Furthermore, analysis of SAR reports, like the one provided in this article, may help tailor 
educational programs and emergency medical training for PSAR providers.
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